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The present invention relates to seats and, in 
particular, to a seat, the t)ackrest of which includes 
a lumbar support element. Seats of this type are 
known in the art, for example, from the present 
Applicanf s European patent application 0 420 824, 
which describes a lumbar support element having a 
generally hourglass- or butterfly-shaped configura- 
tion. 

Seats of the type specified above have been 
found particularly suitable for use as motor-vehicle 
seats but the present invention is not. in any case, 
intended to be limited strictly to this field of use. 

In particular, it has been found that the pres- 
ence of the support element enables the lumbar 
portion of the occupant's vertebral column to be 
supported conrectly both along its vertical axis and 
as regards transverse restraint. For this purpose, it 
has been proposed (in this connection, see also 
European patent application EP-A-0 518 830. also 
In the name of the present Applicant) to form the 
support element, which is usually generally con- 
cave towards the front of the backrest (that is. the 
side which is intended to come into contact with 
the occupant's back), in a manner such that the 
overall profile of the element can be varied, for 
example, by the provision of an articulation in the 
central region of the support element so that it can 
be adjusted con'ectly for the backs of people of all 
body sizes. For this purpose, the rear fixing points 
of the lumbar support element are pivotable so as 
to act as hinges, thus achieving automatic adjust- 
ment for both narrow and wide backs. The convex 
profile of the face of the support facing the oc- 
cupant's back can be designed so as to offer 
maximum comfort with the need for a minimal 
thickness of padding. 

The wings or side portions of the lumbar sup- 
port element described in the patent documents 
cited above are longer vertically than its central 
portion so as to offer ample lateral support sur- 
faces. Amongst other things, this enables the lum- 
bar support element to be used, without other 
structures, as the only restraint element inserted 
within the perimetral frame of the backrest. In any 
case, the lumbar support described in the prior 
applications constitutes a kind of basic item which 
can be inserted in any backrest frame in produc- 
tion. 

As well as the automatic adjustment of the 
transverse restraint, which takes place as soon as a 
back bears against the backrest, the lumbar sup- 
port described in the prior applications may be 
capable of several additional movements. 

For example, (in this connection again see Eu- 
ropean application No. 92830535.8) the fore-and-aft 
position of the support element may be adjusted 
whilst the transverse restraint remains unchanged. 
Thus, the seat can be adjusted for various con- 



ditions of lumbar curvahjre so that the seat can be 
adapted perfectly both for backs which are straight 
along a vertical axis and for backs characterised by 
pronounced curvature. This adjustment can be 
5 achieved whilst the profile of the lumbar support 
element is kept practically unchanged, thus pre- 
venting larger forces from being exerted on the 
central portion than on the side portions. 

The luml)ar support element in question may 
10 be controlled by any movement system (manually 
operated or motor-driven) so that the behaviour of 
the backrest can, so to speak, be personalised, that 
is, the characteristics of the backrest can be ad- 
justed closely to the anthropometric characteristics 
15 or tastes of the occupant of the seat. In particular, 
application EP-A-0 518 830 describes a solution in 
which the profile of the lumbar support element can 
be varied so that its transverse restraint can be 
modified at will; this solution may be useful, for 
20 example, in a sports vehicle for which greater 
transverse bodily restraint of the driver or pas- 
sengers may be appreciated on routes charac- 
terised by many bends. 

The object of the present invention is further to 
25 improve the possibilities for the use of a lumbar 
support element of the type described above. 

According to the present invention, this object 
is achieved by virtue of a seat having the specific 
characteristics recited in the claims which follow. 
30 In summary, the solution according to the in- 
vention enables the lumbar support element to be 
raised or lowered so that it can be adjusted closely 
to the shape of the occupant's back and. in particu- 
lar, to the characteristics of his lumbar curvature 
35 (high or low). This is achieved without substantial 
modification of the structure of the support element 
so that, at the production stage, use can be made 
of components which are already available. This 
applies In particular as regards the adjustment con- 
40 trot system (the movement system) which enables 
the lumbar support element to be raised and lower- 
ed either by hand-operated mechanical means or 
with the use of motors. 

The invention will now be described, purely by 
45 way of non-limiting example, with reference to the 
appended drawings, in which: 

Figure 1 is a schematic, elevatlonal view show- 
ing the general structure of the backrest of a 
seat fomned according to the invention, from 
so behind. 

Figures 2 and 3 show two possible variants of 
the solution according to the Invention, and 
Rgures 4 to 6 are schematic, vertical median 
sections showing further characteristics of the 
55 structure of a seat according to the invention, in 
various adjustment positions. 
In all the drawings, the backrest of a seat (not 
shown as a whole) is indicated B. The seat Is 
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generally a motor-vehicle seat although, as stated, 
the invention should not be considered to be limit- 
ed to this particular field of use. 

The structure of the backrest B Is defined 
essentially by a frame or framework 1 of strong, 
rigid material (usually metal tubing) with a generally 
inverted-U-shaped configuration. The frame 1 can 
thus be seen generally to include two lateral up- 
rights 2,the lower ends of which are connected or, 
rather, articulated to the squab (not shown) of the 
seat: this enables the dihedral angle defined jointly 
by the squab and the backrest to be varied selec- 
tively in order to adjust it to the anthropometric 
characteristics and tastes of the occupant of the 
seat. Naturally, the way in which the backrest is 
connected to the squab and the criteria which may 
be used to achieve the movement for adjusting 
their relative positions should be considered as 
widely known in the art, and hence not requiring a 
detailed description herein and also as irrelevant 
for the purposes of an understanding of the inven- 
tion. 

The two lateral uprights 2 are connected at tiie 
top of the frame 1 by a generally horizontal cross 
member 3 which defines the yoke portion of the 
general U-shape. 

A generally hourglass- or butterfly-shaped lum- 
bar support element 4 is mounted within ttie frame 
1 . The lumbar support element 4 is usually located 
slightiy below the vertical mid-point of the backrest 
1 so as to surround and contain the lumbar portion 
of the occupant's back. 

The element 4 may be constituted by a single 
piece of rigid or flexible material or by two com- 
plementary portions which are articulated to each 
other to enable the general concavity of the ele- 
ment 4 to be varied. The element 4 is usually 
supported on the uprights 2 with the interposition of 
spring support elements 5 which have the advan- 
tage that they can adapt, by yielding resilientiy, to 
variations of the profile of the element 4 or to fore- 
and-aft adjustment movements imparted thereto. 

For a detailed description of possible embodi- 
ments of the element 4 and of possible solutions 
which may be adopted for fixing it resilientiy to the 
frame 1, reference should be made to ti^e Eu- 
ropean patent application EP-A-0 420 824 , EP-A-0 
518 830 and No. 92830535.8 already cited in the 
introduction to the present description. 

An Important characteristic of the solution ac- 
cording to the invention is that means are asso- 
ciated with tiie element 4 for selectively varying its 
vertical position relative to ttie frame 1. 

In the specific embodiment shown in Rgure 1, 
a generally square or rhomboid frame 7 is con- 
nected to the element 4, usually to its rear face, for 
example, to the bracket-like formations or lugs 6 to 
which the inner ends of the springs 5 are con- 



nected (tiie outer ends of the springs 5 are fas- 
tened to the lateral uprights 2). The frame 7 is 
arranged so as to have a lower vertex 8a which is 
connected by a biasing spring 9 to a cross mem- 

5 ber 10 connecting tt)e lower ends of tiie uprights 2, 
and an upper vertex 8b having a stirrup or bent 
portion 11 which constitutes an abutment and stop 
formation for ttie sheatti of a flexible-cable control 
12. The active element or actual cable 13 of the 

10 control 12 is connected to a central point 14 on ttie 
cross member 3. 

The function of the frame 7, tiie four sides of 
which are constituted, for example, by flexible rods 
(for example, of metal or plastics material) and/or 

75 rods articulated to each otiier at the vertices of the 
rhomboid shape, is essentially to ensure that tiie 
central pulling forces exerted by the spring 9 and 
tiie cable 13 are distributed to the two wings or 
portions (tiie left-hand and right-hand portions) of 

20 the element 4 in a balanced and hence uniform 
manner. 

The handle or knob for operating the device (of 
known type) which operates the flexible-cable con- 
trol (12 to 14) is indicated 15. 

25 In general, the action of the spring 9 is such as 
to bias tiie frame 7, and hence the lumbar support 
element 4, downwardly towards the position In- 
dicated in chain line in Rgure 1. The operation of 
tiie handle or knob 15. however, tensions the 

30 tiexible-cable control 12 to 14 overcoming tiie op- 
position of the spring 9 and pulling the frame 7, 
and hence the lumbar support element 4. gradually 
upwards, for example, towards the highest position 
shown in broken outline in Rgure 1. 

35 Thus, the motorist can selectively vary the ver- 
tical position of the lumbar support element 4 witti- 
in tiie backrest B to adapt It to his anttiropometric 
characteristics (low or high lumbar curvature) or 
driving tastes, by operating the control 15. 

40 Rgure 2 shows a variant In which the vertical 
adjustment of the lumbar support element 4 (also 
between a lowest position, shown schematically in 
chain line, and a highest position, shown schemati- 
cally in broken outilne) is achieved by means of 

45 two pairs of flexible-cable controls 12a, 12b which 
have respective active elements or cables 13a, 13b 
and act on tiie element 4 in a complementary 
manner and In a generally symmetrical an-ange- 
ment. 

50 In particular, each pair of flexible-cable controls 
acts on one of the wings or portions into which the 
element 4 is theoretically or actually divided along 
tiie vertical median plane of the backrest 3. 

The sheaths of both the controls - which are 

55 moved by operating meml)ers of known type, not 
shown specifically in the drawings, (tiiese may 
either be manually-operated members such as that 
indicated 15 In Rgure 1 or motor-driven operating 
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members) - abut the brackets or lugs 6 on the rear 
face of the element 4 and their respective cables 
13dt 13b are joined to the upper cross member 3 
of the backrest (at the points 14a in the case of the 
cables 13a) or to its lower cross member 10 (at the 
points 14b. in the case of the cables 13b). 

In particular, the function of the flexible-cable 
controls 12a whose sheaths act on the lower faces 
of the lugs 6 is, when tensioned, to move the 
element 4 upwards (towards the position shown in 
broken outline). The controls 12b. whose sheaths 
act on the upper faces of the lugs 6. on the other 
hand, act in a direction such as to move the 
element 4 towards the lower cross member 10, 
thus bringing it towards the lowest position, which 
is shown in chain line. 

The same solution for the vertical movement of 
the element 4 Is again proposed In the variant of 
Rgure 3 which also has a motor element 15a for 
operating the various flexible-cable controls 12a, 
12b, 13a, 13b; this may be an electric motor rather 
than a manually-operated system. 

In particular, Rgure 3 shows how this solution 
may coexist with a further movement system, also 
operated by flexible-cable controls, indicated 16. 
This further system enables the fore-and-aft posi- 
tion of the element 4 to be varied selectively by the 
operation of a rotary operating handle or knob 17 
(which in turn acts on an element for tensioning the 
flexible-cable controls 16): this solution may, for 
example, be that described in greater detail in 
European patent application No. 92830535.8 al- 
ready cited above. 

Naturally, the solution according to the present 
invention may usefully be associated with solutions 
which enable the degree of concavity of the lumbar 
support element 4 to t)e varied selectively as well 
as with a system for varying ttie fore-and-aft adjust- 
ment position of the element 4. 

Incidentally, it may be noted that, where there 
is simultaneous provision for two movements of the 
lumbar support element 4, (its fore-and-aft position- 
ing, Its vertical positioning, its degree of concavity) 
it may be advantageous to avoid excessive use of 
manual operating systems; this is to avoid an ex- 
cessive concentration of adjustment knobs or han- 
dles on ttie edge of the squab, in these circum- 
stances, therefore, it may be advantageous to use 
different types of adjustment, as In the embodiment 
of Rgure 3, for example, with motorised vertical 
adjustment and manual operation for ttie fore-and- 
aft position. 

As stated In tiie introduction to the present 
description, the butterfly-shaped lumbar support 
element 4 may even constitute the only support 
element present within the frame of the backrest. 
Particularly in prestige motor cars, however, the 
element 4 is preferably inserted wittiln the padding 



18 of the backrest, which is usually made of a 
foamed material. In tiiis connection, it is considered 
advantageous for the element 4 to be fixed to the 
padding 18 at the production stage: this is 

5 achieved by the comoulding of the padding 18 onto 
the lumbar support element 4. 

Rgures 4 to 6 show the possible effects of the 
vertical adjustment movement of the lumbar sup- 
port element 4 when it is fixed to the padding 18. 

10 In particular, if Rgure 4 (which relates to an aver- 
age adjustment position which may be the position 
reached when the support springs 5 of Rgures 1 to 
3 are in practically horizontal positions) is com- 
pared witfi tiie position of Rgure 5 (m which the 

75 element 4 has been raised) and with the position of 
Rgure 6 (in which the support element 4 is biased 
downwardly) It will be appreciated tiiat - precisely 
because of the connection to the padding 18 - this 
movement does not assume the characteristics of a 

20 purely translatory movement, but is also accom- 
panied by a certain pivoting of the element 4 about 
an axis (or more conrectly the locus of an axis) 
identified by ttie points at which the inner ends of 
the springs 5 are connected to the element 4. 

25 Considerations of a physiological and anth- 
ropometrical nature indicate that a variation of 
about 4 cm in ttie vertical position of ttie support 
element 4 could be considered very satisfactory. 
The solution according to the invention, however, 

30 enables an adjustment travel of about 8 cm in a 
normal motor-vehicle seat. 

Moreover, to facilitate ttie pivoting or rotation 
about a horizontal axis which accompanies the 
change in the height of the lumbar support element 

35 4, it has been found advantageous to form grooves 
or depressions 19 extending transverse the rear 
face of the padding 18. In practice, the grooves 19 
may be compared to actual channels fomned in ttie 
rear face of the padding 18 with ttie removal of a 

40 large amount of material. This removal may take 
place eittier during the moulding of the padding (as 
a result of the presence of corresponding ribs in 
the moulding dies) or after moulding (for example, 
by a mechanical operation to remove the material). 

45 The presence of the grooves 19 makes the pad- 
ding more compressible vertically, enabling It to 
follow ttie adjusttnent movement of ttie lumbar sup- 
port element with a generally concertina-like move- 
ment. This enables a correct and controlled vertical 

50 movement of the lumbar support 4. The solution of 
Rgures 4 to 6 may be used equally well with any 
of the various movement systems shown in Rgures 
1 to 3. 

Rnaily, it can be seen that, in the solution of 
55 Rgure 1 (with the use of a single flexible-cable 
control acting in a central position within the seat), 
ttie use of a motor of a considerable power may be 
required (in the case of a motor-driven control) and 
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it may also be necessary to arrange the frame 7 so 
that the pulling forces exerted by the cable 13 are 
distributed correctly over the entire support ele- 
ment 4. From this point of view, the solutions of 
Rgures 2 and 3 (with two pairs of flexible-cable 
controls each Including two controls operating in 
complementary symmetrical conditions) may be 
considered more advantageous. 

Claims 

1. A seat including a backrest (B) with a support 
element (4) for cooperating with and support- 
ing tiie lumbar portion of the occupant's back, 
characterised in that tiie element (4) has asso- 
ciated movement means (12, 13; 12a, 12b; 
13a, 13b) for selectively varying the vertical 
position of tiie element (4) relative to tiie bac- 
krest (B). 

2. A seat according to Claim 1, characterised In 
that the lumbar support element (4) is gen- 
erally hourglass- or butterfly-shaped. 

3b A seat according to Claim 1 or Claim 2, 
characterised in that the lumbar support ele- 
ment (4) is supported in the backrest (1) with 
tiie interposition of means (5) for enabling tiie 
element (4) to pivot generally about a substan- 
tially horizontal axis. 

4. A seat according to any one of tiie preceding 
claims, characterised in tiiat tiie element (4) 
carries associated resilient means (5) for sup- 
porting the element (4) in the backrest (8). 

5. A seat according to any one of tiie preceding 
claims, characterised in tiiat the movement 
means include at least one flexible-cable con- 
trol (12, 13; 12a. 12b; 13a. 13b). 

6. A seat according to Claim 5, characterised in 
that tiie movement means (12, 13) act in a 
generally central position of tiie backrest (B). 

7. A seat according to Claim 6, characterised in 
that the movement means (12, 13) are asso- 
ciated with means for distributing the forces (7) 
applied by the movement means (12) to tiie 
lumbar support element (4) as a whole. 

& A seat according to any one of tiie preceding 
claims, characterised In ttiat tiie support ele- 
ment (4) has associated resilient means (9) for 
biasing It towards an end position of its vertical 
adjustment movement, and in that the move- 
ment means (12. 13) act in opposition to the 
resilient biasing means (9). 



9. A seat according to any one of the preceding 
claims, characterised in that tiie movement 
means include at least two flexible-cable con- 
trols (12a,12b) which operate in a complemen- 

5 tary manner in order to move the lumbar sup- 
port element (4) upwards and downwards, re- 
spectively. 

10. A seat according to any one of the preceding 
10 claims, characterised in that tiie movement 

means include two movement units (12a. 12b; 
13a, 13b) acting on different portions of tiie 
lumbar support element (4) in a generally sym- 
metrical anrangement. 

15 

11. A seat according to any one of the preceding 
claims, characterised In tiiat the movement 
means are operated manually (15). 

20 12. A seat according to any one of Claims 1 to 10, 
characterised in that tiie movement means are 
motor-driven (15). 

13. A seat according to any one of Claims 1 to 10, 
25 characterised in that, in addition to the move- 
ment means (12a, 13a; 12b, 13b) for selec- 
tively controlling ttie vertical position of the 
lumbar support element (4). the lumbar sup- 
port element (4) is associated with further 

30 movement means (16) for selectively varying 
at least one further characteristic of the lumbar 
support element (4). 

14. A seat according to Claim 13, characterised in 
35 that the further movement means (16) can se- 
lectively vary at least one characteristic of the 
lumbar support element (4) selected from tiie 
group constituted by: 

- tiie fore-and-aft position of tiie lumbar 
40 support element (4), 

- the degree of concavity of the lumbar 
support element (4). 

15. A seat according to Claim 13 or Claim 14. 
45 characterised in tiiat the movement means 

(12a, 13a; 12b, 13b) and the further movement 
means (16) carry associated drive means (15a. 
17) of different kinds. 

50 18. A seat according to any one of the preceding 
claims, characterised in tiiat the lumbar sup- 
port element (4) is fixed to a mass of padding 
(18) of ttie backrest (B). 

55 17. A seat according to Claim 16, characterised in 
that the padding (18) has grooves (19), prefer- 
ably in its rear face, for facilitating the com- 
pression and extension of ttie padding (18) as 
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a result of the adjustment of tfie vertical posi- 
tion of the lumk)ar support element (4). 
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